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an anode in me form of a cylinder (6) with a lower sacrificial surface (8); 
a cathode in the form of a horizontal plate (7) arranged stationariJy beneath 
the cylinder; ball bearings (10) to keep the cylinder spaced from the plate 
in order to produce a gap space between the sacrificial surface and the 
upper side (9) of the plate; guides (14) and bearing plates (15, 16) to allow 
movable suspension of the cylinder and thus axial lowering of the cylinder 
as it is consumed: and a pipe (3) to supply polluted liquid into the gap 
space (11) so that the liquid flows towards the periphery of the gap space. 
According to the invention the cylinder (6) is joumalled rotatabry in the 
bearing plates (15, 16). The apparatus is also provided with a motor (17) 
and a transmission belt (18) to rotate the cylinder and a high-pressure nozzle 
(35) to supply liquid under high pressure to flush the sacrificial surface (8) 
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1 

Apparatus for purifying water 

The present: invention relates to apparatus for 
electrolytic purification of polluted water , comprising 
5 an anode in the form of an upright , straight , circular 
cylinder the lower end surface of which forming a 
sacrificial surface; a cathode in the form of a plate 
arranged stationarily beneath the cylinder and having a 
horizontal , flat upper side; spacers to keep the cylinder 

10 a predetermined short distance from the plate in order to 
produce a gap-formed space between the sacrificial 
surface and the upper side of the plate; suspension means 
to allow movable suspension of the cylinder and thus 
axial lowering of the cylinder as it is consumed while 

15 maintaining the predetermined gap space; a source of 

electricity with automatic control equipment for direct 
current and with current connections to the cylinder and 
the plate; and supply means for supplying the polluted 
liquid into the gap space at a point distanced from the 

20 outer surface of the cylinder so that the liquid flows 
towards the periphery of the gap space. 

A known problem with apparatus of the type described 
above is that the sacrificial surface of the anode 

25 becomes coated with impurities and oxidation products 
during the electrolysis, which results in reduced 
capacity or poorer purification effect. EP-0 341 614 and 
US-3, 944,478 discuss this problem and propose mechanical 
cleaning devices in order to remove the deposits. The 

30 proposed mechanical cleaning devices are not, however, 
entirely satisfactory for removing the deposit from the 
sacrificial surface and the water leaving will therefore 
not be purified to the desired extent while maintaining 
the desired capacity, and interruptions will occur in 

35 order to replace the anode and/or to clean the 

sacrificial surface by some other mechanical means. The 
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proposed cleaning devices also complicate the 
construction of the apparatus „ 

The object of the present invention is to provide an 
5 apparatus for purifying polluted water which will enable 
efficient cleaning of the sacrificial surface so that the 
water leaving has the desired high purity at high 
capacity, and which is so efficient that not only current 
but even future environmental requirements are fulfilled, 
0 particularly for vehicle-care installations which 

discharge large quantities of waste water containing 
mineral oil, mechanical works discharging cutting oils, 
and machine rooms where oil leakage occurs and is removed 
by rinsing with water. 

5 

The apparatus according to the invention is substantially 
characterized in that said cylinder is journalled 
rotatably in said suspension means and that the apparatus 
comprises drive means to rotate the cylinder and means to 
0 supply liquid under high pressure to flush the 
sacrificial surface clean. 

The invention will be explained in more detail in the 
following, with reference to the accompanying drawings. 

5 

Figure 1 is a side view of an apparatus for electrolytic 
purification of polluted water provided with an 
electrolysis equipment in accordance with a first 
embodiment of the invention, one side of the apparatus 
D housing having been removed. 

Figure 2 is a side view of the electrolysis equipment 
included in the apparatus according to Figure 1. 

5 Figure 3 is a sectional view of the electrolysis 
equipment according- to Figure 2. 
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Figure 4 is a side view of an electrolysis equipment 
according to a second embodiment of the invention. 

Figure 5 is a sectional view of the electrolysis 
5 equipment according to Figure 4 . 

The apparatus according to the invention constitutes an 
electrolytic water purifier for waste water containing 
primarily mineral oil and COD-contaminants . However, the 
10 apparatus can of course be used for other types of 

polluted water, such as water containing heavy metals. 

Figure 1 shows schematically an apparatus for 
electrolytic purification of polluted water, comprising a 

15 housing 1 enclosing an electrolysis equipment 2 according 
to a first embodiment of the invention. Polluted water is 
pumped from a storage tank (not shown) by a pump (not 
shown) to the electrolysis equipment 2 through a pipe 3 
provided with an electric straight- seat valve or magnetic 

20 valve 4 and a control valve 5. The electrolysis equipment 
of the apparatus comprises an upper anode 6 of aluminium 
and a lower cathode 7 of stainless steel material. The 
anode is in the form of an upright, straight, circular 
cylinder the lower end surface 8 of which forming a 

25 sacrificial surface, while the cathode 7 is in the form 
of a plate arranged stationarily beneath the cylinder 6 
and having a horizontal, flat upper side 9. Spacers 10 in 
the form of a plurality of stainless steel ball bearings 
(see Figure 2) are arranged in the plate 7 to keep the 

30 cylinder 6 a predetermined short distance from the plate 
7 in order to produce a gap- formed space 11 between the 
sacrificial surface 8 and the upper side 9 of the plate 
7. Each ball bearing 10 is arranged in a bearing housing 
39 consisting of electrically insulating material. ;In the 

35 embodiment shown in Figures 1-3 the cylinder 6 has a 

central axial opening-, suitably in the form of a through- 
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-hole so that: the cylinder 6 Is open at both ends. In 
this case the mouth of the supply pipe 3 is in the 
opening 12 so that the waste water flows down through the 
hole 12 and is forced through the gap space 11 at all 
5 points around its circumference, passing through the 

peripheral opening 13 between the cylinder 6 and plate 7 
and is collected on the radially outwardly extended part 
of the plate 7. 

.0 The apparatus also comprises suspension means to allow 
movable suspension of the cylinder 6 and thus axial 
lowering of the cylinder 6 as it is consumed, keeping 
pace with its decrease in volume so that the 
predetermined gap space 11 remains constant. The cylinder 

.5 6 thus rests throughout on the ball bearings 10 and is 

supported by them. Its suspension means comprise vertical 
stainless steel guides 14 and upper and lower, insulated 
bearing plates 15, 16 of a suitable material, e.g. 
"supralen" or other plastic material, mounted 

10 horizontally on the guides 14, the upper bearing plate 15 
being slidingly connected to the guides 14 while the 
lower bearing plate 16 is rigidly connected thereto. The 
cylindrical aluminium anode 6 is received in circular 
holes in the bearing plates 15, 16 and is slidingly 

5 journalled in these holes to permit rotary movement in 

both the bearing plates 15, 16, as well as axial movement 
during operation through the lower bearing plate 16. 
According to the invention, therefore, the cylinder 6 is 
rotatably journalled in the suspension means 14, 15, and 

0 for this purpose the apparatus includes drive means to 
rotate the cylinder 6 in either direction without any 
restriction. The drive means comprises a motor 17 which 
drives the cylinder 6 via a gear and transmission belt 18 
(shown only in Figure 1), the horizontal belt surrounding 
the cylinder 6 and being in friction contact therewith.. 
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The apparatus is provided with a source of electricity 19 
with automatic control equipment for direct current and 
with current connections including plus and minus leads 
20, 21 to the cylinder 6 and plate 7, respectively, and 
5 four sliding contacts 22 mounted on the upper bearing 

plate 15 by means of stainless steel spring holders 23 to 
lie in sliding contact with the upper side 24 of the 
rotating cylinder 6. 

10 The plate 7 rests on a stand 25 via an insulator 41, the 
motor 17 also being mounted on this stand. 

The vertical dimension of the gap space 11, i.e. the 
distance between the sacrificial surface 8 of the 
cylinder and the upper side 9 of the plate 7 is suitably 
between 2.5 and 3*5 mm, preferably 3 mm. When the waste 
water passes through the gap space 11 it is subjected to 
a pulsating direct current of about 250 Amp. Aluminium is 
oxidized at the sacrificial surface of the cylinder and 
the aluminium ions in solution form aluminium salts and 
complexes from the impurities in the waste water and 
these aluminium ions and complexes in turn bind other 
substances present in the waste water, e.g. mineral oil, 
etc. The treated waste water is then allowed to flow over 
the edges of the plate, down into a collection funnel 26 
and on to a stainless steel coarse filter box 27 with a 
fabric filter to catch the precipitated waste products 
while purified water is carried away via a buffer tank 29 
and overflow pipe 30 to a fabric filter 31 and then via a 
clean-water tank to a drain or to a buffer tank for re- 
-use. The apparatus housing is ventilated by means of a 
fan 33. 

The sacrificial surface 8 of the cylinder 6 must be 
cleaned and for this purpose the apparatus . according to 
the invention includes means for supplying liquid under 
high pressure, suitably 160 bar or above, in the 
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direction of the sacrificial surface 8 -to flush it clean 
from impurities. The liquid-supply means shown include a 
high-pressure pump 34 which pumps liquid from the buffer 
tank 29 to a high-pressure nozzle 35 (see Figures 2 and 
5 3), suitably of the cutting type, i.e. it supplies a 

liquid jet 40 which in one dimension is extremely narrow 
and thus produces a cutting effect similar to the edge of 
a knife at the impact surface. The high-pressure nozzle 
35 is arranged in a holder 36 mounted on the lower side 

10 of the plate 7, the plate 7 being provided in the area of 
the holder 36 with an elongated opening 37 (see Figure 
3), through which the diverging jet 40 of high-pressure 
liquid passes from a diverging space 38 in the holder 36 
and encounters the sacrificial surface 8 with a radial 

15 extension that covers the entire radial dimension of the 
sacrifical surface. To achieve optimal cleaning effect, 
the supply of waste water to the gap space 11 is 
preferably discontinued when high-pressure flushing is in 
progress. The waste water can then be recirculated after 

20 the sacrificial surface has been cleaned • The apparatus 
suitably includes a measuring and control device (not 
shown) to measure the potential between anode and 
cathode. When the potential exceeds a predetermined 
value, the measuring and control device emits a signal to 

25 cut off the supply of waste water to the gap space 11 
and, at the same time, a signal to start the high- 
-pressure pump 34 and thus the high-pressure flushing 
while the cylinder 6 is still rotating, 

30 Figures 4 and 5 show another embodiment of the 

electrolysis equipment in which the cylinder 6 is 
homogenous right through, i.e. solid, so that the 
sacrificial surface 8 is an area of a circle instead of a 
ring as in the embodiment described first. This gives the 

35 apparatus considerably increased capacity. The polluted 
water is supplied into the gap space 11 through a round 
opening 50 in the plate 7 (see Figure 5), the pipe 3 
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extending beneath the plate 7 and being secured thereto 
near the opening 50. The whole sacrificial surface 8 must 
be utilized for the electrolysis as otherwise areas will 
appear where the anode 6 has not been consumed and the 
sacrificial surface will become uneven. The polluted 
water is therefore supplied eccentrically in relation to 
the circular sacrificial surface 8, the opening 50 
therefore being located eccentrically a short distance, 
from the centre line of the cylinder, suitably 2-10 mm. 
In this embodiment the curi^ent connection to the anode 6 
also comprises a connecting body 51 of an electrically 
conducting material with a lower cylindrical part 52 for 
receipt in a central, circular opening 53 in the upper 
bearing plate 15. The connecting body 51 has a flange 54 
freely resting against the upper side of the bearing 
plate 15. The connecting body 51 is screwed to the anode 
6 by screws 55 and, by means of its flange 54 and lower 
part 52, is in sliding contact with the upper bearing 
plate 15. The latter is also provided with a concentric 
opening 56 for receipt of the upper end part of the anode 
6, this end part thus also being in sliding contact with 
the upper bearing plate 15 so that the anode 6 and 
connecting body 51 can rotate as a unit in the bearing 
plates 15, 16. The current is transmitted from the lead 
20 to the connecting body 51 via a set of sliding 
contacts 57 mounted beside the connecting body 51 in 
spring contact therewith. The high-pressure nozzle is 
arranged to produce a high-pressure jet which is spread 
so that the sacrificial surface 8 is treated from the 
centre out towards the periphery. The embodiment 
according to Figures 4 and 5 is preferred over the 
embodiment described first, because the anode 6 gives a 
larger and maximal sacrificial surface 8, and also 
because the extra connecting body 51 with its sliding 
contacts 57 and anode 6 and the upper bearing plate 15 
can move axially downwards along the guides as a unit 
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8 

(the anode 6 ana connecting body 51 at the same time 
rotating in the bearing plates 15 , 16). 

The aluminium anode 6 is consumed during operation and 
5 when the upper bearing plate 15 has reached the vicinity 
of the lower bearing plate 16, the remnants of the 
aluminium anode 6 are removed and a new, fullheight anode 
inserted . 

10 Rotating the cylinder 6 results in an extremely high 
degree of precipitation efficiency. The apparatus 
requires a minimum of maintenance and is very simple to 
install on existing equipment such as vehicle-care 
installations. The purification enables a closed system 

15 to be used for the installations, e.g. for a carwash 
machine. Energy consumption is low and very little 
hydrogen gas is formed during the electrolysis. 

Continuous rotation of the cylinder 6 ensures that it 

20 will be consumed more uniformly over the entire 

sacrifipial surface 8 than if the cylinder were kept 
still. This is probably explained by the fact that the 
current paths through the liquid between anode 6 and 
cathode 7 continually alter their relative contact points 

25 on the electrode surfaces 8, 9 since the sacrificial 

surface 8 rotates about its centre while the cathode 7 is 
stationary. In an experiment waste water containing 0.35 
g oil/lit. from a vehicle-care installation was purified 
using an apparatus as illustrated in Figure 1, the 

30 cylinder 6 being rotated at a speed of 12 rpm and clean 

water was obtained with a capacity of 1000 lit. /hour. The 
current strength was 250 Amp. The cylinder 6 was consumed 
uniformly across the whole sacrificial surface 8. When 
the current strength fell to a predetermined lowest 

35 value, indicating a coating of deposits on the 

sacrificial surface 8, the supply of waste water was shut 
down and the high-pressure pump 34 was started to supply 
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liquid at a pressure of 160 bar to the nozzle 35 which 
directed a powerful liquid jet 40 against the sacrificial 
surface 8 so that the coating was cut off. This high- 
pressure flushing lasted for 8 seconds so that the 
5 cylinder 6 had time to rotate one good revolution, which 
was sufficient to remove the coating and increase the 
current strength to the desired operating level. During 
flushing and for a little while after the waste water was 
again being supplied to the gap space 11 , the waste water 
10 was suitably recirculated to the storage tank. 

If desired, the single high-pressure nozzle may be 
replaced by two or more high-pressure nozzles, the liquid 
jets treating different parts of the sacrificial surface 

15 in a radially overlapping relationship. In the 

embodiments according to Figures 4 and 5 the opening 50 
may be circular or elongated and arc-shaped. It may also 
be replaced by two or more openings having small holes 
located in the vicinity of, but still a short distance 

20 from the centre line (axis of rotation) of the cylinder 
6. 

Depending on the type of waste water, the 

electrolytically purified water may be subjected to other 
25 purification processes, e.g. osmosis, in order to remove 
salts and other substances that cannot be caught by means 
of electrolysis. 
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CLAIMS 

1. Apparatus for electrolytic purification of polluted 
water , comprising an anode in the form of an upright 
5 straight, circular cylinder (6) the lower end surface of 
which forming a sacrificial surface (8); a cathode in the 
form of a plate (7) arranged stationarily beneath the 
cylinder (6) and having a horizontal, flat upper side; 
spacers (10) to keep the cylinder (6) a predetermined 

10 short distance from the plate (7) in order to produce a 

gap-formed space (11) between the sacrificial surface (8) 
and the upper side (9) of the plate (7); suspension means 
(14, 15, 16) to allow movable suspension of the cylinder 
(6) and thus axial lowering of the cylinder as it is 

15 consumed while maintaining the predetermined gap space 

(11); a source of electricity (19) with automatic control 
equipment for direct current and with current connections 
(20, 21, 22, 51, 57) to the cylinder and the plate; and 
supply means (3) for supplying the polluted liquid into 

20 the gap space (11) at a point distanced from the outer 
surface of the cylinder (6) so that the liquid flows 
towards the periphery of the gap space (11), 
characterized in that the cylinder (6) is journalled 
rotatably in said suspension means (14, 15, 16) and that 

25 the apparatus comprises drive means (17, 18) to rotate 
the cylinder (6) and means (34, 35) to supply liquid 
under high pressure to flush the sacrificial surface ( 8 ) 
clean. 

30 2. Apparatus as claimed in claim 1, characterized in 
that said distance between anode and cathode is 
2.5-3.5 mm, preferably 3 mm. 

3. Apparatus as claimed in claim 1 or 2, characterized 
35 in that the liquid supply means ( 3 ) includes at least one 
high-pressure nozzle (35), preferably of the cutting 
type. 
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4. Apparatus as claimed in any of claims 1-3, 
characterized in that said spacers includes ball bearings. 
(10) mounted in the plate (7) and carrying the cylinder 

5 (6) to permit its rotation, the ball bearings (10) being 
arranged in bearing housings (39) of electrically 
insulating material. 

5. Apparatus as claimed in any of claims 1-4, 

0 characterized in that the cylinder (6) includes an 

aluminium material which, through electrolysis from the 
sacrificial surface (8) emits aluminium ions to the 
liquid passing through the gap space (11). 

5 6. Apparatus as claimed in any of claims 1-5, 

characterized in that the cylinder (6) has a central 
opening (12) running through it, into which a pipe (3) of 
said supply means opens, the sacrificial surface (8) 
having annular shape. 

D -* : 

7. Apparatus as claimed in any of claims 1-5, 
characterized in that the cylinder (6) is solid, in which 
case the sacrificial surface (8) has circle area form, 
and that the plate (7) is provided with at least one 

5 eccentric opening (50) to which said supply means (3) is 
connected. 

8. Apparatus as claimed in any of claims 1-7, 
characterized in that said suspension means includes a 

0 plurality of vertical guides ( 14 ) resting on the plate 
(7), and upper and lower bearing plates (15, 16) with 
circular apertures to freely receive the cylinder ( 6 ) f or 
its rotation in relation to the bearing plates (15, 16), 
the lower bearing plate (16) being rigidly connected to 

5 the guides (14) and the upper bearing plate (15) being 
slidingly connected to the guides ( 14 ) to be lowered as 
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■the cylinder (6) is consumed and simultaneously with the 
cyl inder < 6 )' 

9. Apparatus as claimed in claim 6 or 7 in combination 
5 with claim 8, characterized in that said current 

connections include a straight, circular connecting body 
(51) arranged concentrically and secured to the upper 
side (24) of the cylinder (6) and extending through a 
concentric opening (53) in the upper bearing plate (15), 
10 and also having a flange (54) or similar radial 

protrusion for cooperation with the upper bearing plate 
(15) ensuring that it accompanies the cylinder (6) and 
connecting body (51) as they move axially downwards 
during operation. 

15 

10. Apparatus as claimed in claim 7, characterized in 
that said eccentric opening (50) has circular or 
elongated, preferably arc-shaped, cross section and that 
the inner edge of the opening (50) is situated at a 

20 distance of 2-10 mm from the centre line of the cylinder 
(6). 
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□ IMAGE CUT OFF AT TOP, BOTTOM OR SIDES 

□ FADED TEXT OR DRAWING 

□ BLURED OR ILLEGIBLE TEXT OR DRAWING 

□ SKEWED/SLANTED IMAGES 
COLORED OR BLACK AND WHITE PHOTOGRAPHS 

□ GRAY SCALE DOCUMENTS 

□ LINES OR MARKS ON ORIGINAL DOCUMENT 

□ REPERENCE(S) OR EXHIBIT(S) SUBMITTED ARE POOR QUALITY 

□ OTHER: 




IMAGES ARE BEST AVAILABLE COPY. 
As rescanning documents will not correct images 
problems checked, please do not report the 
problems to the IFW Image Problem Mailbox 



